This study uses survey data relating to the United States commercial sector to estimate and interpret annual energy demand relationships in which account is taken of energy and non-energy prices, building characteristics, andweather information. It applies the estimated US relationships to the Canadian context, where no comparable survey information is at present available, to infer energy use and cost in buildings with specified characteristics located in major cities across the country. The results provide strong evidence ofthe value ofinformation,from a properly designed survey, for identifying and analysing patterns ofenergy use in the commercial sector. 
Introdnction
There is considerable interest relating to energy use in the commercial sector in Canada. Among other things, there is interest in forecasting energy use, partly in order to anticipate the volume of undesirable emissions and their associated environmental effects. One indication of the interest in the sector is the creation ofCCEEDAC, the Canadian Commercial Energy End-use Database and Analysis Centre, at McMaster University.
A particular problem in learning about energy use in the commercial sector is that there is little in the way of survey data. Most of what is available derives from the energy audit programs that started in the 1980s in a number of provinces, encouraged by the cost-sharing arrangement that was offered under the terms ofthe National Energy Audit Program. In some provinces the programs continued for a time even after federal funding ceased in the mid-1980s, but all such programs have now ended. We completed earlier an analysis of the audit data bases assembled in Manitoba and Alberta (see CCEEDACReports 95:2 and 96: 1). As we noted at the time, the buildings that were audited were self-selected. That is, information was collected about them not as a result of a survey sampling procedure, but rather because the owners or managers of the buildings wished to take advantage of the energy audit program as a lowcost means by which to learn more about energyuse in their buildings, and to get suggestions about how they might reduce costs. In a later study, we made a number of comparisons with US data collected in a proper survey in which the probabilities of buildings being included in the sample were known. As we have documented, there is strong evidence that self-selected observations in the Canadian energy audits are not representative of the sector as a whole (CCEEDAC Report 96:2). It is, therefore, a matter of some importance that plans are now under way for a proper survey ofcommercial sector buildings in Canada. Even so, it will still be some time before data will be available. Hence it is worth exploring other means of learning what we can.
The purpose ofthis report is two-fold. We first make use of survey data from the US commercial sector to estimate annual energy demand relationships in which account is taken not only of energy and non-energy prices but also ofbuilding characteristics and weather conditions. We then use those relationships to infer Canadian energy use for buildings with specified characteristics, taking into account Canadian prices, weather and longer-run climatic conditions. Section 2 of the report provides a description ofthe US data source and the approach we have used in exploiting that source. Section 3 reports and interprets our analytical results for the US. In sections 4 through 7 the estimated relationships are applied in the Canadian context, and the results interpreted. The study concludes in section 8.
CBECS and the Empirical Approach
CBECS, the US Commercial Building Energy Consumption Survey, has been conducted on a triennial basis since 1983, and an earlier survey was conducted in 1979. The purpose ofthe survey is to provide basic statistical information on energy consumption and expenditures for US commercial buildings and to provide data on energy-related characteristics of those buildings. A few points about the survey that are likely to be of particular interest are noted in what follows. Further information is available in Commercial Buildings Characteristics 1992 and Commercial Buildings Energy Consumption and Expenditure 1992, both published by the US Department of Energy (publications DOEIEIA-0246(92) and DOEIEIA-0318(92), respectively). ' There are two major data collection stages: a Building Characteristics Survey and an Energy Suppliers Survey. In the first stage information is collected about selected commercial buildings through voluntary personal interviews with the buildings' owners, managers, or tenants. Information about the buildings' energy consumption and cost are based on records from energy suppliers, obtained in the second stage. (An authorization form is signed to permit the Energy Information Administration to obtain such information from the suppliers.)
Since there is no comprehensive list of buildings in the target population, areas are sampled. More specifically, the design of CBECS includes a multistage area probability cluster sample that is supplemented by a sample from a list of'large' buildings, recently constructed buildings, and 'special' buildings (Federal Govemment buildings, post offices, hospitals, nursing homes, colleges, universities, secondary schools, and elementary schools). The area sample portion ofthe survey design yields a sample from the broad spectrum of commercial buildings, as does the sample from buildings recently constructed. The supplemental list provides a basis for oversampling both 'large' and 'special' buildings; such over-sampling is less costly than increasing the area sample as a means ofimproving the accuracy ofthe estimate of total energy use.
For the 1992 survey, the target sample of completed interviews was set at 6,400 buildings, of which 4,850 would be from the area sample and 1,550 from the supplemental list sample. To that end a sample of 7,699 buildings from the area sample was selected and 2,472 buildings from the supplemental list sample. That resulted in 6,637 completed interviews,' including 4,944 from the I The brief overview of the survey in this section was provided earlier in CCEEDAC Report 96:2; that report, in tum, drew heavily from DOEIEIA-0246(92), Appendix B.
area sample and 1,693 from the supplemental list. In the view of the Energy Information Administration, the main purpose of the survey was satisfied, namely that the sample "adequately represents the US commercial buildings population" such that it can provide the basis "to efficiently measure commercial buildings energy consumption" (DOEIEIA-0318(92), p. 243).
One final observation about the sampling procedure. The 1992 CBECS sample attempted to include all buildings in the 1986 sample; that is to say, the survey involved a longitudinal revisit of buildings that were included in the earlier survey, and efforts were made to attain the greatest possible overlap with the earlier sample. As we noted in an earlier report (CCEEDAC 96: 3), such a sampling procedure potentially opens the door for a variety of comparative analyses of energy usage in the two years. Making effective use ofthe longitudinal aspect of those two surveys is to be the subject of a separate study.
The analysis in this study is based on a restricted set of observations relating to buildings that were included in both surveys --namely, occupied buildings ofless than one million square feet that are located in climate zones one, two, or three (the three zones in which major Canadian cities fall), which consumed only electricity, only electricity and natural gas, or only electricity and fuel oil, and for which there was no change in the reported building size or fuels used. In addition, a small number of observations for which errors were apparent in the data were excluded --specifically, those for which reported fuel usage was too small to be believed (less than 2500 kWh/year) or for which the inferred unit price of energy was either too high or too low to be believed.' In the end we were left with 1,984 observations, two for each of 992 buildings that were included in both surveys, that were located in the three climate zones, and that met all other restrictions that we imposed. No attempt is made in this study to take further advantage of the 3 After much investigation, all residuals from a fitted regression equation greater than two standard deviations were inspected, and decisions were made about which of the associated observations to drop. The fitted equations related the log of fuel price to the log of fuel consumption and a set of regional dummy variables representing climate zones in various parts of the US.
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longitudinal feature of the data. Instead, the 1986 and 1992 observations on each building are treated simply as two observations. As noted above, it is our intention to make use later of this same set of observations in a study that will make effective use of the longitudinal feature. However, for present purposes, this is a convenient and "clean" sample with which to work.
We note at the outset that gaining a systematic understanding of patterns of fuel consumption in buildings in the commercial sector is inevitably a difficult task. The sector itself is highly heterogeneous, as has frequently been observed, and even if we know rather a lot about the physical characteristics of the buildings themselves and the uses made of them, it seems inevitable that much will be left unexplained.
Estimated Fuel Consumption Relationships: US Commercial Sector
The results ofthe estimation are reported in three tables, one for each combination of fuels used. Table 1 relates to buildings for which the only reported fuel was electricity, Table 2 to buildings that used both electricity and natural gas (and no other fuel), and Table 3 to buildings that used electricity and fuel oil (and no other fuel). In each case separate equations are reported for the consumption of each fuel used. (All Tables are at the end of the paper.)
The relationships estimated postulate that annual consumption ofeach fuel in each building is a linear function of price, climate variables, building characteristics, and the use made of the building. The specification of price is of particular interest. Fuel consumption (measured in kilowatt hours 4 ) is made a function of the price of that fuel (its "own price", in cents per kilowatt hour) and the price of the other relevant fuel (the "substitute -1940-1949 -1950-1959 -1960-1969 --1970-1974 --1975-1979 --1980-1984 --1985- --1975-1979 reference reference --1980-1984 -6 Three own-price elasticities are estimated for electricity, one for each fuel combination. The estimates range from about -0.2 to -0.4; that is, electricity consumption is quite inelastic in all three cases. The estimated elasticity for gas is greater at -0.7, and that for oil much greater still, at about -2.0.
Variable
We observe that the response to the price of the other fuel (the cross-price response) is not statistically significant. That is probably to be expected, since the observations have been restricted to buildings in which there was no fuel switching over a six-year period. One might expect cross-price effects to show up largely through changes of equipment (e.g., the change from an oil-burning heating system to one that burned natural gas), but such changes have been ruled out here.
Consider now the climate. Three climate variables are included. Two relate to the number of degree days and the other refers to the zone in which a building is located. Of the two degree day variables, one measures the number ofheating degree days (HDD) and the other the number of cooling degree days' (CDD); in both cases they are multiplied by the percent of the building area reported as heated or cooled. The estimated coefficients can be summarized as follows:
Implied own-price elasticities price", again in cents per kilowatt hour).' Each fuel price is expressed relative to a wage rate, and in this case the wage rate is the average weekly earnings ofworkers in manufacturing' Economic theory suggests that a relative price is appropriate, and the wage is taken here as representative ofthe cost of the labour input in the commercial sector (a wage rate relating directly to the commercial sector would have been preferred, but none was available). We tum now to the interpretation ofthe estimation results in Tables 1 through 3 . The number of observations varies from 240 buildings in the case ofbuildings consuming only electricity and fuel oil (hereafter "oil-consuming buildings") to 1428 in the case of buildings consuming only electricity and natural gas ("gas-consuming buildings"), with buildings consuming only electricity ("electricity-only buildings") coming in between at 316. The overall measure of goodness of fit, R-squared, adjusted for degrees of freedom, ranges from 0.07 to 0.46 (for fuel oil and electricity, respectively, in oil-consuming buildings). All equations except the one for fuel oil have significant explanatory power at the 1 percent level, as indicated by the value of the Fstatistic.
The dependent variable in each equation is annual energy consumption per square foot. It is convenient to interpret the effects of each category ofright-hand variables by looking across all fuel combinations (that is, across Tables 1  through 3 ). We start with the relative price variables. The most striking feature is that all estimated own-price coefficients have the expected negative sign and all are statistically highly significant. It is helpful in interpreting the results to consider the values of the price elasticities of demand that are implied. Since the estimated functional form is linear, the values of the elasticities are affected by both fuel consumption and prices. The following values are Electricity-only buildings Gas-consuming buildings Oil-consuming buildings electricity electricity gas electricity oil -0.180 -0.376 -0.698 -0.350 -1.955 5 As noted, our estimation is limited to build-jngs in which there was no change over a sixyear period in the fuels consumed. The inclusion of "other fuel" should, therefore, be thought of as relating to short-run and not long-run substitution.
6 We used the series "average earnings of production workers on manufacturing payrolls," as published by the US Bureau of Labor Statistics in
Employment and Earnings.
7 More precisely, the elasticities relate to buildings having "reference" characteristics, as described below. 8 As defined for CBECS, a heating (cooling) degree day is the difference between the average daily temperature and 65 degrees Fahrenheit, ifposi- Oil'
The CDD variables are excluded from the demand equations for gas and oil since only electrical energy is normally used to cool. The level of statistical signific~nce in the estimated equations is generally high, except m the case of electricity in oil-consuming bUlldmgs, and with that one exception, the estimated coefficients bear 'the expected positive sign. That is consumption increases with both colder and warrne; temperatures. We note that electricity consumption is much more responsive to heating requirements when it is the only fuel consumed, as one would expect, and that the~ther fuels are much more responsive to heating reqUIrements when they are in use, again as one would expect. We note also that in electricity-only buildings the estimated degree-day energy requirements for cooling exceed those for heating. That is consistent with the relatively great energy requirements associated with running a compressor.
It is informative also to consider the elasticity values implied by the estimated effects. The values ;eported below are calculated at th~mean of degree days, as reported below m Table 4. The relatively low HDD elasticity value for electricity-only buildings is to be expected, since electricity is used for non-heating as well as heating purposes.
9 Also, the calculations are at the predicted values of the dependent variable, for a building with specified reference characteristics.
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Climate zone dummy variables are included in the equations as well. Their purpose is to pick up any additIOnal effects that may be associated with location once all the effects associated with other variables have been taken into account. No clear pattern is found.
We tum now to the building characteristics. Consider first size. The results suggest that larger buildings generally consume less energy per square foot, other things equal. The results for elec~icity consumption in electricity-consuming bUlldmgs are strikingly similar to those for natural gas and oil consumption in other buildings: for each additional 1,000 square feet, consumption of those fuels declines by a statistically significant but modest 0.02 to 0.03 kWh per square foot per year. The results suggest also that electricity consumption is even less affected by size when other fuels are in use, after taking other factors into account. Again, it is convenient to express the results in elasticity form; the estimates are all very close to zero, which suggests that fuel i~tensities are relatively insensitive to building Consider now the number of storeys. One might expect some effect. In terms of energy efficiency, for example, one might anticipate that the closer a building is to being cube shaped, other things equal, the less energy it might use. There is some evidence that supports that notion --for electricity-only and gas-consuming buildings the estimates suggest that two-and especially threestorey buildings use less fuel per square foot than do those of one storey.
We find little by way of clear patterns associated with the remammg building characteristics. Whether or not there is a basement level appears not to matter. One might expect that a building with walls attached to another building would consume less energy, and we find some support for that notion in connection with gas but not for other fuels. There is no clear pattern across the various fuel combinations associated with the roofand wall construction materials, although there is evidence that the materials matter. Also, there is no clear pattern even with the period of construction. It is evident that the year of construction would have little bearing on current energy use for those older buildings in which wall and ceiling insulation had been improved, original windows as well as heating and cooling equipment had been replaced, and so on. No information about such retrofitting is available from the survey.
Respondents are asked also to identify the principal activity in the building, and for present purposes the responses are organized into 15 categories with "office" chosen as the reference case. One might expect to find major differences in fuel consumption depending on the activity, and this expectation is born out. Among the more interesting and readily interpretable findings, we note the high electricity consumption associated with the categories involving food: as compared to offices, and after taking other factors into account, the estimates indicate that electricity consumption is significantly greater in food sales, food services, and refrigerated warehouse and storage facilities. By contrast, electricity consumption is relatively low in buildings where the principal activity is merchandise and services, nonrefrigerated warehousing and storage, public assembly, and education. The differences appear to be large --for example, the estimated relationships indicate that a building used primarily for food sales, service, or storage would consume between 8 and 34 more kWh of electrical energy per square foot per year than would an otherwise similar office building. (The average total energy use in the sample is about 25.)
The remaining variables relate to the number ofworkers, the number ofhours the building is in use per week, and whether the observation was from 1986 or 1992. We find, for all fuel combinations, that electricity consumption increases with the number of workers, but that no effect can be discerned for the other fuels. We find also that, for buildings that consume both electricity and natural gas, electricity use increases with the number of hours in use. Finally, we find no difference between electricity consumption in 1986 and 1992, once other factors (including temperature) have been taken into account, but there is evidence of some reduction in the consumption of both natural gas and oil.
Canadian Price, Wage, and Weather Variables In order to make use of the fuel consumption relations based on US survey data to infer fuel consumption in various parts of Canada, it is necessary to assign to each of the variables in the relations values that reflect the Canadian situation. Ofparticular concern are values relating to energy prices, wage rates, and weather, and they are shown in Table 4 for each ofthe provinces. Also shown, for comparison, are values drawn from the two CBECS surveys and, in the case of the wage rate, the average across all states.
For each ofthe provinces the measures of fuel prices and wage rates are for the year 1994 (the latest year for which data were available at the time the calculations were made), and relate to the province as a whole. In the case of cooling and heating degree days, the measures relate to a major city in each province, as specified below. The means of the annual degree-day values are shown for the 33-year period 1961-1993, together with the minimum and maximum annual values over that period.
Electricity and oil prices are shown for all provinces, and gas prices are shown for all but the Atlantic provinces (that fuel not being available there). Average prices are shown, although it is recognized that underlying the average is typically a declining rate structure. All prices are expressed in cents per kWh. Note: Prices and wage rates for the provinces relate to 1994 and are in Canadian currency. The provincial electricity prices are from SC 57-202, Electric Power Statistics and the natural gas prices from SC 57-205, Gas Utilities; the fuel oil prices were obtained from the National Energy Board; the provincial wage rates were obtained from CANSIM. Prices and wage rates for the US are in US currency. The US wage rates are an average of the regional rates used in the regression analysis. The cooling and heating degree days relate to a major city in each province, for the period 1961-1993 while those for CBECS relate to locations represented in the year of the survey.
It is evident that fuel prices differ markedly across the country. Electricity is far more expensive than oil in all provinces, and far more expensive also than natural gas in those provinces where gas is available. Electricity is most expensive in the Atlantic region, excepting Newfoundland, and least expensive in BC and Manitoba. Natural gas is least expensive on the Prairies, especially in Alberta, and most expensive in Quebec. Fuel oil also is least expensive on the Prairies but most expensive in BC. The differences are quite striking --electricity in PEl is more than twice as expensive as it is in Manitoba or BC, natural gas in Quebec is twice as expensive as it is in Alberta, and fuel oil is half again as expensive in BC as in Alberta. We note also that fuel prices in Canada are generally lower than the calculated prices in either of the CBECS surveys, even without an adjustment for the exchange rate.
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The wage rate in manufacturing also varies considerably across the country, being highest in Ontario and lowest by far in PEL Economic theory indicates that relative (rather than absolute) prices are relevant for resource allocation decisions, and as noted above, we have chosen to express each of the fuel prices relative to the wage rate. On this basis electricity remains (relatively) expensive in the Atlantic region and cheapest in Manitoba and especially BC, fuel oil is (relatively) expensive in the Atlantic region except NB and in Quebec, and cheaper in the provinces to the west of Quebec, especially Ontario and Alberta; natural gas is (relatively) expensive in Quebec and cheap in Alberta.
Turning now to the degree-day variables, we note that the figures for heating and cooling degree days relate to a major city in each province (St. John's, NFLD, Halifax, NS, Charlottetown, PEl, St. John, NB, Montreal, QUE, Toronto, ONT, Winnipeg, MAN, Regina, SASK, Edmonton, ALTA, and Vancouver, BC). Ofthese cities, only Vancouver falls in climate zone 3 and only Toronto falls in zone 2.
10 All the rest are in climate zone 1. It is not surprising to see that there are typically more heating degree days and fewer cooling degree days in these Canadian cities than in the US survey data. At the same time we see that the 33-year minimum and maximum values in Canada fall within the range of experience shown in the US survey data.
As explained above, our approach is to assume that the energy demand relations that apply in the US apply also in Canada. Hence we make use of the relations estimated with US survey data in combination with Canadian price, wage, weather, and longer-run climate information, to infer energy demand for buildings in Canada with a range of characteristics. Tables 5 and 6 relate to buildings in which the "principal business activity" is offices. Table  5 shows the inferred level of annual energy use per square foot and Table 6 shows the cost. Similar pairs of tables are provided for the categories mercantile and services (Tables 7 and  8 ) and public assembly (Tables 9 and 10 ).
Consider first Table 5 . In keeping with the estimated relations, buildings are distinguished by the energy sources used --those that consume only electricity, those that use electricity in combination with natural gas (and no other fuel), and those that use it in combination with fuel oil (and no other fuel). The energy intensities, as calculated, relate to a building with "reference" characteristics. More specifically, they relate to a one-storey detached structure of 3,000 square feet, all of which is both heated and cooled, that
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Costs in Various
has no basement'\ has a built-up roof and walls of brick, stone, stucco, or concrete, was built in the period 1975 to 1979, is open from 41 to 70 hours per week, and has fewer than six people working in it. In the case of Table 5 , the building is used principally as office space.
For electricity-only buildings we see a pattern of high energy demand in the prairie provinces, where the weather conditions are severe and the (relative) price of electricity is low, and low demand in the Atlantic region, where the weather conditions are somewhat less severe and the price of electricity is the highest in the country. It is noteworthy that the inferred demand in PEl, with its relatively severe climate, is less than in either Ontario (which is in climate zone 2) or BC (in climate zone 3). The reason, of course, is the high price of electricity in PEl and the low price in Ontario and BC. The associated costs are shown in the first panel of Table 6 . Even with its low consumption of electricity, the cost is over $4 per square foot in PEl as compared to less than $3 in Ontario and about $2 in BC.
Turning now to buildings that consume natural gas as well as electricity, the total kilowatt hours of consumption are rather similar, but with more energy taken in the form of gas than of electricity (Table 5) . Even so, far less is spent to purchase the gas, and the estimated total energy cost is reduced substantially (by at least half in four of the six provinces in which this fuel combination is available), as compared to a building in which only electricity is used.
Consider, finally, oil-consuming buildings. As compared to electricity-only buildings, they consume more kilowatt hours (the exception is PEl), but spend at least one-third less in most provinces.
Because ofthe functional form ofthe equation estimated, predicted fuel consumption for other principal activity categories differs from the office category by only a constant factor within each fuel using combination. For illustrative purposes, we have chosen two other building activity categories, 10 Toronto, in fact, is located very much on the border between zones 1 and 2. A simple averaging of data from four weather stations in the Greater Toronto Area (Richmond Hill, Toronto Downtown, Toronto Island Airport, and Pearson Airport) puts Toronto in zone 1, while excluding Richmond Hill, as we have done, puts it in zone 2. Note: The "reference characteristics" refer to building characteristics, weather conditions, energy prices, and nonenergy prices represented by wage rates. The building characteristics are as follows: it is a one-storey detached structure with 3,000 square feet; the building has no basement, built-up roofing (e.g., tar with stone ballast), and walls of bricks, stone, stucco, concrete, etc., and was constructed in the period from 1975 to 1979; it is open from 41 to 70 hours per week, and fewer than six people work there. The cooling and heating degree days relate to a major city in each province, as noted in the text. The entire reference building is assumed to be both cooled and heated. All prices relate to 1994. Note: See Note to Table 5 . namely mercantile and services, and public assembly, to show how implied fuel consumption differs. These activity categories are among the major ones in terms of number of buildings, square footage, and energy use.
As noted above in the discussion of regression equations, for electricity the estimates oflower consumption, as compared to the office category, are statistically significant for buildings of public assembly for all fuel combinations, and also for mercantile and services buildings in two ofthe three cases. The lower levels of electricity use, as compared to offices, are to be expected, since it is common to have less energy-using equipment. Beyond that, the consumption of natural gas is lower in the mercantile and service category, but the difference is not large.
The implied differences in energy intensities are apparent from comparisons of Tables 5, 7, and 9. As one would anticipate from what has just been said, total energy intensities are greater in the office category than in the other two. In the case of buildings using only electricity, for example, those in the mercantile and services and public assembly categories are found rather typically to consume one-quarter to one-third less energy. The implied costs of energy consumption (as reported in Tables 6, 8 , and 9) vary in the same proportions.
Inferred Impact on Energy Intensities of Building Features and Weather Variables
In this section we infer the impact on energy intensity of building features (size and number of storeys) and weather variables. Unlike the previous section, this is done for only one principal activity, namely offices." Looking first at square footage (Table 11) , the results suggest that size makes rather little difference to energy intensity: buildings of 15,000 square feet are estimated to use only 1 to 2 percent less energy per square foot than buildings one-fifth that size. That is, of course, consistent with size elasticities ofapproximately zero, as noted in Section 3.
By contrast, it appears that there are substantial economies associated with the number of storeys (Table 12 ). For example, energy intensities in all-electric office buildings are reduced by between one-quarter and onethird in two-storey buildings, as compared to those of one storey, and by somewhat more in three-storey buildings. Generally similar results are obtained in the case of buildings in which natural gas as well as electricity is consumed. For buildings in which oil is used, the estimates go in the opposite direction. However, they should be ignored, in that the parameter estimates that underlie them are not statistically significant.
We consider now the impact ofvariations in weather, as indicated by the number of degree days. For each category of building activity we compare two measures of extreme weather with the mean or average. The extremes are defined by combining maximum and minimum heating and cooling degree days within each province. Specifically, "high demand" means that the numbers of both heating and cooling degree days are at their maximum recorded values over the 33-year period for which we have data, while "low demand" means that both are at their minimum values. (The values are recorded in Table 4 .) As a typical example, for Alberta the number of degree days in the "high demand" case is 13 percent above the mean, while in the "low demand" it is 18 percent below. The estimates in Table 13 suggest that energy intensity response is about half as great. That result reflects the degree-day elasticities discussed in Section 3. In the case of offices in Alberta, for example, the "high demand" total energy consumption is some 5 to 8 percent above the mean and the low is some 6 to II percent below, depending on the fuels used. 
Fuel Price Effects and Inferred Fuel Price Elasticities
The implied effects of changing fuel prices are shown in Table 14 ; again results are reported only for the offices category." The experiments here involve "high" and "low" price scenarios which can be compared to the reference case. "High" fuel prices means that the prices of all relevant fuels are increased by 30 percent while "low" means that all are reduced by 30 percent. The dollar value of a 30 percent price change varies considerably from one province to another, since fuel prices vary across the country, and that means that the responses differ by province as well as by the fuel consumed. A general observation is that the estimated responses to price changes are relatively small in the case of electricity-only buildings, somewhat greater in the case of gas-consuming buildings, and greater still in oil-consuming buildings. Table 15 shows the values for the own price elasticities implied by the estimated equations for each of the provinces. The values are calculated at the fuel prices shown in Table 4 and the fuel consumption levels in Tables 5. The interpretation of these elasticities is conditional on no change in the types of fuels used. For office buildings using only electricity, the elasticities are all in the inelastic range, with typical values ofthe order of-0.1. The values in NB, NS, and especially PEl are higher, reflecting the higher electricity prices in those provinces. The calculated own-price elasticities for electricity in buildings burning other fuels as well are generally much higher (in absolute value terms), but typically still in the inelastic range. The exception is PEl, which is just inside the elastic range for oil-consuming buildings. The values for natural gas and fuel oil are much higher than for electricity, but still in the inelastic range (again, with the exception of PEI). 
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Conclusions This study had two major purposes: (I) to utilize survey data relating to the US commercial sector to estimate and interpret annual energy demand relationships in which account is taken of not only energy and non-energy prices, but also of building characteristics and weather information; and (2) to apply those estimated relationships in the Canadian context, where no comparable survey information is available, to infer energy use and cost in buildings with specified characteristics located in major cities throughout the country, and experiencing Canadian prices and climatic conditions.
The results of the study provide strong evidence of the value of information from a properly designed survey for learning about patterns of energy use, and how responsive they are to the price of fuel, building characteristics and weather variables.
Access to such information in Canada could greatly extend knowledge of our commercial sector. Table 5 ; elasticities are calculated at the levels of fuel consumption given in Table 5 , using 1994 prices.
